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(57) Abstract: 

PROBLEM TO BE SOLVED: To avoid defects, such as breakage of a ceramic 
board resulting from a difference between thermal expansion coefficients 
of both boards and improper operation of electronic components when the 
mounting of electronic components and circuit components in the package 
by connecting terminals provided to a bottom face of a ceramic board to 
a wiring pattern on a glass epoxy made printed circuit board in the 
package of a structure enclosing a space above the ceramic board 



including a crystal vibrator or the like, in a state in which the 
electronic components such as the crystal vibrator and the circuit 
components are mounted on the ceramic board. 

SOLUTION^ A package for electronic components consists of a flat ceramic 
board 12 whose one side has a wiring pattern, electronic components 13, 
14 mounted on the wiring pattern of the ceramic board 12, and a cap 15 
that is made of an organic group board material and configured in a cave 
shape, and an opening of the cave cap 15 is enclosed by the ceramic 
board, so that the electronic components are placed in the opening of 
the cap 15. External terminals 16 for mount are formed to an outer 
bottom face of the cap 15 and the external terminals are connected 
electrically to the electronic components via the wiring pattern of the 
ceramic board and conductors provided to the cap. 
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CLAIMS 
[Claim(s) ] 

[Claim l] The electronic parts carried at one side on the circuit 
pattern of a plate-like ceramic substrate with a circuit pattern, and 
this ceramic substrate, It changes, what is the cap made from an organic 
system substrate ingredient, and was constituted in the shape of a 
cavity — since — It is the package for electronic parts which stopped 
this opening by the ceramic substrate so that electronic parts might be 
located in opening of a cap of the shape of this cavity. The package for 
electronic parts characterized by having formed the external terminal 
for mounting in the outside base of this cap, and connecting electronic 
parts and this external terminal electrically through the conductor 
prepared in the circuit pattern and cap side of a ceramic substrate. 
[Claim 2] The electronic parts carried at one side on the circuit 
pattern of a plate-like ceramic substrate with a circuit pattern, and 
this ceramic substrate. It is the package for electronic parts which 
stopped opening by the ceramic substrate so that it might change and 
electronic parts might be located by while in opening of this annular 
envelopment wall, the annular envelopment wall made from an organic 
system substrate ingredient — since — The package for electronic parts 
characterized by having formed the external terminal for mounting on the 
end face of opening of another side of this envelopment wall, and 
connecting electronic parts and this external terminal electrically 
through the circuit pattern of a ceramic substrate, and the conductor by 
the side of an envelopment wall. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is in the condition which 
carried a quartz resonator and passive circuit elements on the ceramic 
substrate, concerning amelioration of the package structure of surface 
mount mold electronic parts. In the package of the structure which 
surrounded between substrate absentminded [ containing a quartz 
resonator etc. ] in the case When it mounts by connecting the terminal 
prepared in the base of a ceramic substrate on the circuit pattern on 
the printed circuit board made from glass epoxy, it is related with the 
package for electronic parts which can solve the nonconformity that 
originate in the coef f icient-of-thermal-expansion difference of both 
substrates, and a ceramic substrate is damaged. 
[0002] 

[Description of the Prior Art] The electronic-parts package for the 
surface mounts of structure which surrounded between substrate 
absentminded [ containing these electronic parts ] in the case, and was 
concealed where electronic parts are carried on a ceramic substrate is 
developed variously. Drawing 4 is the sectional view showing the 
configuration and mounting condition of a surface mount mold crystal 
oscillator as an example of such an electronic-parts package, and a 
crystal oscillator 1 has the metal lid 5 grade fixed on the ceramic 
substrate 2 so that the quartz resonator 3 carried in the plate-like 
ceramic substrate 2 which equipped the base with the terminal for 
mounting, and this ceramic substrate 2, passive circuit elements 4 and a 
quartz resonator 3, and passive circuit elements 4 might be covered 
while having a circuit pattern on a front face. This crystal oscillator 
1 is mounted by connecting with a pewter etc. the circuit pattern on the 
printed circuit board 6 which constitutes the electric equipment of the 
device by which it is used, and the terminal for mounting at the bottom. 
If the reason using a ceramic substrate 2 is in a ceramic in a crystal 
oscillator, it is possible to prepare printing resistance in the front 
face, and it is because the cutback of components mark becomes easy. 
However, the ceramic substrate has the fault of being easy to be divided. 
Moreover, since the printed circuit board 6 by the side of a device has 
a large substrate area and it is called for that the endurance over 
stress is high as the construction material, the glass epoxy plate is 
used abundantly. However, since the coefficient of linear expansion by 
the thermal change differs, if a ceramic substrate and the printed 
circuit board made from glass epoxy make pewter connection of the 



ceramic substrate on the printed circuit board made from glass epoxy, as 
shown in drawing 4 , stress occurred in the ceramic substrate hard at 
the time of generating of a thermal change, and when the worst, the 
problem that Crack C occurs has produced them. Moreover, even if it is 
the case where breakage of a crack etc. does not occur, stress joins a 
quartz resonator through a carrier beam ceramic substrate in distortion 
resulting from a thermal change, and the nonconformity of changing the 
oscillation frequency of an oscillator is also generated. 
[0003] 

[Problem (s) to be Solved by the Invention] The technical problem which 
this invention tends to solve is in the condition which carried 
electronic parts and passive circuit elements, such as a quartz 
resonator, on the ceramic substrate. In the package of the structure 
which surrounded between substrate absentminded [ containing a quartz 
resonator etc. ] in the case When it mounts by connecting the terminal 
prepared in the base of a ceramic substrate on the circuit pattern on 
the printed circuit board made from glass epoxy It is in originating in 
the coeff icient-of-thermal-expansion difference of both substrates, and 
offering the package for electronic parts which can solve the 
nonconformity that a ceramic substrate is damaged or electronic parts 
start a malfunction. 
[0004] 

[Means for Solving the Problem] In order to solve the above-mentioned 
technical problem, invention of claim 1 The electronic parts carried at 
one side on the circuit pattern of a plate-like ceramic substrate with a 
circuit pattern, and this ceramic substrate. It changes, what is the cap 
made from an organic system substrate ingredient, and was constituted in 
the shape of a cavity — since — It is the package for electronic parts 
which stopped this opening by the ceramic substrate so that electronic 
parts might be located in opening of a cap of the shape of this cavity. 
The external terminal for mounting is formed in the outside base of this 
cap, and it is characterized by connecting electronic parts and this 
external terminal electrically through the conductor prepared in the 
circuit pattern and cap side of a ceramic substrate. A plate-like 
ceramic substrate with [ in invention of claim 2 ] a circuit pattern to 
one side, The electronic parts carried on the circuit pattern of this 
ceramic substrate, and the annular envelopment wall made from an organic 
system substrate ingredient. It is the package for electronic parts 
which stopped opening by the ceramic substrate so that it might change 
and electronic parts might be located by while in opening of this 
annular envelopment wall, since — The external terminal for mounting is 



formed on the end face of opening of another side of this envelopment 
wall, and it is characterized by connecting electronic parts and this 
external terminal electrically through the circuit pattern of a ceramic 
substrate, and the conductor by the side of an envelopment wall. 
[0005] 

[Embodiment of the Invention] Hereafter, the example of a gestalt which 
showed this invention to the drawing explains to a detail, what drawing 
1 is the sectional view showing the configuration of the package for 
electronic parts of the example of 1 gestalt of this invention, and this 
package 11 is the quartz resonator 13 as electronic parts which are 
crystal oscillators and were carried on the circuit pattern of the 
plate-like ceramic substrate 12 with the circuit pattern which is not 
illustrated on the underside, and this ceramic substrate and passive 
circuit elements 14, and the cap 15 made from glass epoxy, and was 
constituted in the shape of a cavity — since — it changes. Furthermore, 
it has the configuration which stopped this opening 15a by the ceramic 
substrate 12 so that electronic parts 13 and 14 might be located in 
opening 15a of the cap 15 of the shape of this cavity. The external 
terminal 16 for mounting was formed in the outside base of cap 15, and 
electronic parts 13 and 14 and this external terminal 16 are 
electrically connected through the circuit pattern of a ceramic 
substrate 12, and the circuit pattern by the side of cap 15. the 
conductor for the cap 15 being constituted in the shape of a cavity by 
forming a cavity 17 in one side, carrying out printing formation of the 
pad 18a at the end face of the side-attachment-wall 15b, and connecting 
pad 18a and the external terminal 16 further — 18b has penetrated in 
the thickness of side-attachment-wall 15b. the time of the circuit 
pattern which is connected with pad 18a by the side of cap 15 and which 
is not illustrated being arranged at the ceramic substrate 12 side, and 
stopping opening 15a of cap 15 by the ceramic substrate 12 — pad 18a 
and a conductor — the electrical installation between the circuit 
pattern by the side of a ceramic substrate (electronic parts 13 and 14) 
and the external terminal 16 is secured through 18b. What is necessary 
is just to connect pad 18a of cap 15 end face, and the circuit pattern 
on a ceramic substrate 12 using electroconductive glue or a pewter, when 
it fixes cap 15 on a ceramic substrate 12. What is necessary is just to 
use a pewter with the melting point higher than the cream pewter used in 
case reflow mounting of this package 11 is carried out on the printed 
circuit board 20 by the side of a device, for example, an elevated- 
temperature pewter etc. , in using a pewter. 

[0006] What is necessary is just to perform reflow mounting, where the 



external terminal 16 is laid in the circuit pattern 21 on the printed 
circuit board 20 by the side of a device in mounting the package 11 
equipped with the above configuration on the printed circuit board 20 by 
the side of a device. Generally the printed circuit board 20 consists of 
cap 15 and the glass epoxy of this construction material. Since the 
printed circuit board 20 and the base part of cap 15 are expanded and 
contracted with the same expansion coefficient as shown in the schematic 
drawing of drawing 2 when a thermal change occurs, where the electronic- 
parts package 11 equipped with the above configuration is mounted on the 
printed circuit board 20, there is no possibility that breakage of a 
crack etc. may occur in a cap 15 side. Moreover, since absorption 
relaxation of the stress generated when side-attachment-wall 15b 
intervened between the pars basilaris ossis occipitalis of cap 15 and 
the ceramic substrate 12 and the pars basilaris ossis occipitalis of a 
cap expanded in the direction of an arrow head is carried out when side- 
attachment-wall 15b bends like a graphic display, distortion generated 
in a ceramic substrate 12 becomes small, and it becomes, without 
breakage of a crack etc. occurring or the malfunction of electronic 
parts, such as a crystal oscillator by the thermal change, occurring. 
[0007] Next, drawing 3 is other examples of a gestalt of this invention, 
and the point that the electronic-parts package 11 of this example of a 
gestalt differs from the thing of drawing 1 is a point using an annular 
envelopment wall instead of a cavity-like cap. the envelopment wall 25 
of the quartz resonator 13 and passive circuit elements 14 (electronic 
parts) which are crystal oscillators and were carried on the circuit 
pattern of the plate-like ceramic substrate 12 with the circuit pattern 
which is not illustrated on the underside, and this ceramic substrate, 
and the product made from glass epoxy with this annular package 11 — 
since — it changes. Furthermore, it has the configuration which stopped 
this opening 25a by the ceramic substrate 12 so that electronic parts 13 
and 14 might be located in one opening 25a of this annular envelopment 
wall 25. Moreover, the external terminal 16 for base mounting by the 
side of opening 25b of another side of the envelopment wall 25 was 
formed, and electronic parts 13 and 14 and this external terminal 16 are 
electrically connected through the circuit pattern of a ceramic 
substrate 12, and the circuit pattern by the side of an envelopment wall. 
[0008] The envelopment wall 25 is an annular wall made from glass epoxy, 
it carries out printing formation of the pad 26 at the upside end face, 
and it is carrying out penetration arrangement of the conductor 27 into 
the envelopment wall 25 so that a pad 26 and the external terminal 16 
may be connected electrically. The circuit pattern is formed in the 



substrate side where a pad 26 touches in case a ceramic substrate 12 is 
contacted in the envelopment wall 25. What is necessary is just to 
connect the pad 26 of envelopment wall 25 end face, and the circuit 
pattern on a ceramic substrate 12 using electroconductive glue or a 
pewter, when it fixes the envelopment wall 25 on a ceramic substrate 12. 
What is necessary is just to use a pewter with the melting point higher 
than the cream pewter used in case reflow mounting of this package 11 is 
carried out on the printed circuit board 20 by the side of a device, for 
example, an elevated-temperature pewter etc. , in using a pewter. What is 
necessary is just to perform reflow mounting, where the external 
terminal 16 is laid in the circuit pattern 21 on the printed circuit 
board 20 by the side of a device in mounting the package 11 equipped 
with the above configuration on the printed circuit board 20 by the side 
of a device. The printed circuit board 20 consists of the glass epoxy of 
the envelopment wall 25 and this construction material. In the condition 
of having mounted on the printed circuit board 20, the electronic-parts 
package 11 equipped with the above configuration While there is no 
possibility that breakage of a crack etc. may occur in the envelopment 
wall 25 side since it expands and contracts with the expansion 
coefficient with same printed circuit board 20 and envelopment wall 25 
when a thermal change occurs Since absorption relaxation of the great 
portion of stress from the printed circuit board 20 is carried out by 
deformation of the envelopment wall 25, distortion generated in a 
ceramic substrate 12 becomes small, and it becomes, without breakage of 
a crack etc. occurring or the malfunction of electronic parts, such as a 
crystal oscillator by the thermal change, occurring. In addition, this 
invention is applicable to the general electronic-parts package for the 
surface mounts of the structure which surrounds electronic parts in a 
case etc. not only a crystal oscillator but where electronic parts are 
mounted on a ceramic substrate. In addition, as an ingredient which 
constitutes a cap, the thing using other organic system resin, such as 
not only glass epoxy but glass polyimide, may be fabricated to the shape 
of a cavity, and annular. 
[0009] 

[Effect of the Invention] According to this invention, electronic parts 
and passive circuit elements, such as a quartz resonator, in the 
condition of having carried on the ceramic substrate, as mentioned above 
In the package of the structure which surrounded between substrate 
absentminded [ containing a quartz resonator etc. ] in the case When it 
mounts by connecting the external terminal prepared in the base of a 
ceramic substrate on the circuit pattern on the printed circuit board 



made from glass epoxy The nonconformity that originate in the 
coef f icient-of-thermal-expansion difference of both substrates, and a 
ceramic substrate is damaged or electronic parts start a malfunction is 
solvable. Namely, while using the cap made from glass epoxy instead of 
the metal casing currently used in the conventional electronic-parts 
package in invention of claim 1 Since it was made to mount an 
electronic-parts package in the device side printed circuit board made 
from glass epoxy through the external terminal for mounting prepared in 
the outsole side of this cap Since it is lost that mechanical distortion 
which originates in a thermal change and is added from the device side 
printed circuit board joins a direct ceramic substrate and absorption 
relaxation of the distortion is carried out by deformation of a cap It 
is lost that big stress is added to a ceramic substrate, and 
nonconformities, such as breakage of a ceramic substrate and a 
malfunction of electronic parts, are lost. Moreover, using the annular 
envelopment wall made from glass epoxy, this envelopment wall is joined 
on a ceramic substrate, and it was made to mount instead of the cap of 
claim 1 on the device side printed circuit board made from glass epoxy 
in invention according to claim 2 using the external terminal prepared 
in the end face of an envelopment wall. For this reason, it is lost that 
direct continuation of the ceramic substrate and the printed circuit 
board made from glass epoxy which are easy to damage by hard is carried 
out, and since absorption relaxation is carried out with the envelopment 
wall made from glass epoxy which intervenes among both, nonconformities 
of the stress by expansion contraction of the printed circuit board, 
such as breakage of a ceramic substrate and a malfunction of electronic 
parts, are lost. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The configuration explanatory view of the package of the 
electronic parts of the example of 1 gestalt of this invention. 
[Drawing 2] Schematic drawing showing a condition when the stress 
resulting from a thermal change is added in the package of mounted 
drawing 1 . 

[Drawing 3] The configuration explanatory view of the package of the 
electronic parts of other examples of a gestalt of this invention. 
[Drawing 4] The configuration of the conventional example, and drawing 
for explaining a fault. 
[Description of Notations] 

11 A package, 12 A ceramic substrate, 13 A quartz resonator, 14 Passive 
circuit elements, 15 A cap, 15a Opening, 15b A side attachment wall, 16 
An external terminal, 17 A cavity, 18a Pad, 18a A conductor, 20 The 
printed circuit board, 21 A circuit pattern, 25 An envelopment wall, 26 
A pad, 27 Conductor. 
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DRAWINGS 



[Drawing 1] 
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CLAIMS 



[Claim(s) ] 

[Claim 1] It is high frequency semiconductor equipment characterized by 
the compound resin ingredient layer which becomes the lower part of a 
ceramic substrate from an epoxy resin and inorganic packing being formed, 
and the lower part of the compound resin ingredient layer having a flat 
configuration, and the electrode for external connection being formed, 
and coming to be buried in the interior of said compound resin 
ingredient layer in the semiconductor device connected to the ceramic 
substrate, or a passive component. 

[Claim 2] High frequency semiconductor equipment according to claim 1 
characterized by a flip chip coming to carry out substrate mounting of 
the semiconductor device. 

[Claim 3] It is high frequency semiconductor equipment according to 
claim 2 characterized by connecting to a compound resin ingredient layer 
the interlayer connection structure where the high temperature 
conduction resin ingredient was embedded, and the front face of a 
semiconductor device, and connecting said interlayer connection 
structure to the electrode for external connection which is a grand 
electrode and is an electrode for heat dissipation further. 
[Claim 4] High frequency semiconductor equipment characterized by for 
there being the 1st ceramic substrate which has a circuit pattern, and 
the 2nd ceramic substrate which has a semiconductor device, and for a 
resin layer being among both sides, having embedded the semiconductor 
device to the interior of the layer, and connecting electrically 
according to the interlayer connection structure where the conductive 
resin ingredient was embedded for the circuit pattern of the 1st 
substrate, and the circuit pattern of the 2nd substrate. 
[Claim 5] High frequency semiconductor equipment according to claim 4 
characterized by substrate mounting of the semiconductor device laid in 



the 2nd ceramic substrate being carried out by the flip chip. 
[Claim 6] High frequency semiconductor equipment according to claim 5 
with which a part of semiconductor device laid in the 2nd ceramic 
substrate is characterized by carrying out connection with a metal wire. 
[Claim 7] High frequency semiconductor equipment according to claim 6 
characterized by coming to close the perimeter of a semiconductor device 
by which connection was carried out with the metal wire of the 2nd 
ceramic substrate installation with a liquefied epoxy resin. 
[Claim 8] It is high frequency semiconductor equipment characterized by 
for the lower part of the compound resin ingredient layer to have a flat 
configuration, and to bury it, to carry [ to form the compound resin 
ingredient layer which consists of an epoxy resin and inorganic packing 
in the crevice of the ceramic substrate which has a crevice in the lower 
part, ] the semiconductor device and the passive component which were 
connected to the ceramic substrate in the interior of said compound 
resin ingredient layer, and to have an electrode for external connection 
into parts other than said crevice. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the structure of a RF 
semiconductor device where a high frequency semiconductor component, a 
control integrated circuit device, and its circumference circuit were 
laid, especially relates to the structure of a package. 
[0002] 

[Description of the Prior Art] The requests of the modularization of the 
all-in-one structure with which the receiving system and the 



transmitting system were united are mounting in the form of RF module in 
the high frequency semiconductor device mainly used for mobile 
communication equipment, such as a cellular phone. The miniaturization 
is called for from that of the package of an in [ the semiconductor 
device mounted and chip mark increasing further ] by incorporating the 
system by which a high frequency semiconductor component, a control 
integrated circuit device, and its circumference circuit were laid, and 
the receiving system and the transmitting system were united. 
[0003] The example of conventional high frequency semiconductor 
equipment is explained using drawing 10 . drawing 10 — setting — 1 — 
for chips, such as a chip resistor, a chip capacitor, and a chip 
inductor, and 4, as for a metal wire and 6, a lower electrode and 5 are 
[ semiconductor devices, such as a transistor, and 2 / a ceramic 
multilayer substrate and 3 / potting resin and 7 ] metal caps. On the 
ceramic multilayer substrate 2 front face, the land for component 
mounting and electrode circuit pattern for carrying a semiconductor 
device and a chip are formed by etching of a screen printing metallurgy 
group thin film etc. Dice bond of the semiconductor chip 1 is carried 
out to the component-mounting land on the ceramic multilayer substrate 2, 
the electrode circuit pattern formed on the ceramic multilayer substrate 
2 front face is connected with the metal wire 5, and the semiconductor 
chip 1 and the metal wire 5 are protected by potting resin 6. 
Furthermore, the chip 3 is also mounted in the position with solder. The 
metal cap 7 used as a package is attached in the ceramic multilayer 
substrate 2. Furthermore, although the surface electrode circuit pattern 
of the ceramic multilayer substrate 2 is not illustrated, it has flowed 
electrically with the lower electrode 4 by the through hole which 
penetrates a ceramic multilayer substrate. 
[0004] 

[Problem (s) to be Solved by the Invention] However, in the conventional 
high frequency semiconductor device, while the components mark mounted 
increased, it could not respond to a miniaturization from that of a 
package, but the high frequency semiconductor equipment of new structure 
was required of the structure of laying a semiconductor device and a 
chip on a ceramic multilayer substrate. 

[0005] Moreover, since the semiconductor chip which are heater elements, 
such as power amplification, is carried on the ceramic multilayer 
substrate, the heat generated from the semiconductor chip is transmitted 
to the lower part through all ceramic multilayer substrates, and has 
structure which radiates heat from a lower electrode. For this reason, 
the thermal resistance of a ceramic multilayer substrate was high, and 



the semiconductor chip which consumes large power had the trouble of 
being in an elevated-temperature condition, without radiating heat 
enough. 

[0006] This invention is what solves the above technical problems. 
Semiconductor devices, such as power amplification and a switch. By 
building in an all-in-one in the substrate which had the system of the 
receiving system containing passive components, such as active parts, 
such as a semiconductor device for control, resistance, a capacitor, an 
inductor, and a filter, and a transmitting system laminated It aims at 
offering the characteristic high frequency semiconductor equipment of a 
microminiaturization and a raise in heat dissipation to improvement in 
electrical characteristics, such as an impedance fall [ by wire-length 
reduction ], reduction [ of stray capacity ], and noise-proof 
disposition top. 
[0007] 

[Means for Solving the Problem] The layer which consists of a compound 
resin ingredient which becomes the lower part of a ceramic substrate 
from an epoxy resin and inorganic packing is formed, and high frequency 
semiconductor equipment according to claim 1 is characterized by having 
a flat configuration, and the electrode for external connection being 
formed, and the lower part of the layer coming to be buried in the 
interior of the layer in the semiconductor device connected to the 
ceramic substrate, or a passive component. Thereby, since a 
semiconductor device and a passive component are mounted in the ceramic 
substrate lower part, a substrate inferior surface of tongue can be 
utilized as mounting area, and packaging density can be improved. 
Moreover, by embedding said component by compound resin, dependability, 
such as a mechanical property-proof and moisture resistance, can be 
improved. Furthermore, by embedding the compound resin which has an 
electrode for external connection in an inferior surface of tongue so 
that an electrode surface may become flat, conveyance of a product and 
handling become easy and mounting nature' s in a user improve. 
[0008] A high frequency semiconductor device according to claim 2 is 
characterized by a flip chip coming to carry out substrate mounting of 
the semiconductor device. Since a semiconductor device is connected to a 
substrate by the flip chip by the bump, the impedance fall, the stray 
capacity reduction, and the reduction in the back of improvement in 
packaging density and a package by flip chip mounting by wire-length 
reduction are realizable. Since a semi-conductor is furthermore mounted 
in the inferior surface of tongue of a ceramic substrate, component 
mounting becomes possible also on the substrate top face, and it becomes 



possible to raise the packaging density as the whole product more. 
[0009] It is characterized by connecting high frequency semiconductor 
equipment according to claim 3 to the front face of the semiconductor 
device by which flip chip bonding was carried out according to the 
interlayer connection structure where the high temperature conduction 
resin ingredient was embedded and formed in the compound resin 
ingredient layer, and connecting said interlayer connection structure to 
the electrode for external connection which is a grand electrode and is 
an electrode for heat dissipation further. According to the structure 
where one - two or more interlayer connection structures were 
established, and it filled up with the high temperature conduction resin 
ingredient by this between the semiconductor device front face which are 
heater elements, such as power amplification, and the electrode for 
external connection, heat dissipation from a semi-conductor by which 
flip chip bonding was carried out can be performed enough, and ground 
potential can be taken certainly. 

[0010] High frequency semiconductor equipment according to claim 4 has 
the 1st ceramic substrate which has a circuit pattern, and the 2nd 
ceramic substrate which has a semiconductor device, a resin layer is 
among both sides, a semiconductor device is embedded to the interior of 
the layer, and the circuit pattern of the 1st ceramic substrate and the 
circuit pattern of the 2nd ceramic substrate are characterized by the 
structure electrically connected according to the interlayer connection 
structure which the conductive resin ingredient was embedded and was 
formed. According to the electrical characteristics and the thermal 
property that the 1st ceramic substrate and 2nd ceramic substrate are 
required, and a mechanical property, it can use properly by this, the 
laminating of the substrate can be carried out through compound resin, 
and a small substrate package can be offered. Since a compound resin 
layer intervenes between substrates even when the coefficient of linear 
expansion of the 1st substrate and the 2nd substrate differs, a package 
with the high dependability which absorbs the difference can be offered. 
Moreover, since a semiconductor device and a passive component are 
mounted between the 1st substrate and the 2nd substrate, component 
mounting can be possible also for the 1st substrate top face, and the 
packaging density as the whole product can be improved. Furthermore, 
dependability, such as a mechanical property-proof and moisture 
resistance, can be improved by embedding said component by compound 
resin. 

[0011] High frequency semiconductor equipment according to claim 5 is 
characterized by the semiconductor device laid in the 2nd ceramic 



substrate being connected by the flip chip in the semiconductor device 
of claim 4. Thereby, since the semiconductor device is mounted in the 
2nd substrate with a flip, thickness of the resin layer between the 1st 
substrate and the 2nd substrate can be made thin. Moreover, improvement 
in the packaging density by the fall of the impedance of the 
semiconductor device mounted in the 2nd substrate, stray capacity 
reduction, and flip chip mounting is realizable. Since a semiconductor 
device is furthermore mounted between the 1st ceramic substrate and the 
2nd ceramic substrate, component mounting becomes possible also on the 
1st substrate top face, and the packaging density as the whole product 
can be raised more. 

[0012] It is characterized by carrying out connection of a part of 
semiconductor device by which high frequency semiconductor equipment 
according to claim 6 was laid in the 2nd ceramic substrate in the 
semiconductor device of claim 5 with a metal wire. According to this, 
among the semiconductor devices of the 2nd substrate, when heat 
dissipation fixes a required component with high temperature conduction 
adhesives and connects with a substrate with a metal wire, heat can be 
directly radiated from a component to the 2nd ceramic substrate. When 
generation of heat of a component is large, it becomes an effective 
gestalt especially. 

[0013] It is characterized by high frequency semiconductor equipment 

according to claim 7 coming to close the perimeter of a semiconductor 
device by which connection was carried out with the metal wire of the 
2nd ceramic substrate installation with a liquefied epoxy resin in a 
semiconductor device according to claim 6. Since the perimeter of a 
semiconductor device by which connection was carried out with the metal 
wire on the 2nd ceramic substrate is closed with the epoxy resin 
according to this, in case the 1st ceramic substrate and 2nd ceramic 
substrate are pasted up with a compound resin ingredient, the stress 
concerning a semiconductor device and a metal wire can be eased, defects, 
such as a failure by the metal wire and an open circuit, die, and the 
assembly yield can be improved. Furthermore, the epoxy resin which 
closed said semiconductor device can be used as a spacer of the 1st 
ceramic substrate and the 2nd ceramic substrate, and it can use for 
adjustment of the gap between substrates in that case. 
[0014] The compound resin ingredient layer which consists of an epoxy 
resin and inorganic packing is formed in the crevice of the ceramic 
substrate which has a crevice in the lower part, the lower part of the 
compound resin ingredient layer has a flat configuration, it is buried, 
the semiconductor device and passive component which were connected to 



the ceramic substrate are carried in the interior of said compound resin 
ingredient layer, and high frequency semiconductor equipment according 
to claim 8 has an electrode for external connection into parts other 
than said crevice. For this reason, restoration of the compound resin 
ingredient layer formed in a crevice becomes easy. 
[0015] 

[Embodiment of the Invention] Below, the gestalt of operation of the 
high frequency semiconductor equipment in this invention is explained, 
referring to a drawing. 

[0016] (Gestalt of the 1st operation) Drawing 1 is the sectional view of 
the high frequency semiconductor equipment in the gestalt of operation 
of the 1st of this invention. Moreover, drawing 2 is the perspective 
view similarly seen from the rear face of the high frequency 
semiconductor equipment in the gestalt of operation of the 1st of this 
invention. 

[0017] The gallium arsenide power semiconductor device whose la is power 
amplification in drawing 1 , The gallium arsenide semiconductor device 
and Ic whose lb is a switching device The silicon semiconductor device 
for circuit control. The ceramic multilayer substrate which is not 
contracted [ by which 2 built the printing resistance 8 by which 
printing formation was carried out with the paste ingredient containing 
a metal, and the printing capacitor 9 in the inner layer, and low- 
temperature baking formation was carried out ], Chips, such as a chip 
capacitor for 3 to tune a high frequency circuit constant finely, The 
compound resin ingredient layer which a metal wire and 10 become from 
inorganic bulking agents, such as an epoxy resin and a silica, in 5, The 
electrode for external connection with which 4 was formed in the lower 
front face of a compound resin ingredient layer, two or more beer halls 
where 11 was formed in the compound resin ingredient layer, and 12 are 
conductive resin embedded in two or more beer halls. The land for 
component mounting and electrode circuit pattern for carrying a 
semiconductor device chip and a chip are formed in the inferior surface 
of tongue of the ceramic multilayer substrate 2 which contained the 
printing resistance 8 and the printing capacitor 9 in the inner layer by 
etching of a screen printing metallurgy group thin film etc. Dice bond 
of gallium arsenide power semiconductor device la which is power 
amplification, gallium arsenide semiconductor device lb which is a 
switching device, and the silicon semiconductor device Ic for circuit 
control is carried out to the component-mounting land of ceramic 
multilayer substrate 2 inferior surface of tongue with a pewter etc. , 
and they are connected with the electrode circuit pattern formed on the 



ceramic multilayer substrate 2 inferior-surface-of-tongue front face 
with the metal wire 5. Furthermore, although not illustrated, fixing 
connection of two or more passive components, such as a chip resistor, a 
chip capacitor, and a chip inductor, is made with the pewter etc. on the 
circuit pattern formed in the inferior surface of tongue of the ceramic 
multilayer substrate 2. the chip size of a semiconductor device — power 
amplification^ — 1. 6mmx0. 6mm, the thickness of 100 micrometers, 
switch : 0. 8mmx0. 6mm, the thickness of 150 micrometers, and the object for 
control — it is 300 micrometers in component ^ 1. OmmxO. 7mm and thickness. 
Semiconductor devices la, lb, and Ic and a passive component are 
embedded by the compound resin ingredient layer 10 which consists of 
inorganic bulking agents with which the electrode 4 for external 
connection was formed in the lower front face, such as an epoxy resin 
and a silica. As shown in drawing 2 , the compound resin ingredient 
layer 10 is a configuration with the flat lower part, and the electrode 
surface is flat. Two or more interlayer connection structure beer halls 
11 where conductive resin 12 was embedded in the pan compound resin 
ingredient layer 10 are formed, and the interlayer connection structure 
beer hall 11 is agreed and formed in the part of the electrode 4 for 
external connection of said compound resin ingredient layer. The 
interlayer connection structure beer hall 11 plays the role with which 
even an electrode pulls out the circuit pattern formed in the inferior 
surface of tongue of the ceramic multilayer substrate 2, and the role 
which radiates heat through a ceramic multilayer substrate in generation 
of heat from a semiconductor device. The diameter of a beer hall is 
200micrometerphi, and the interior is filled up with the paste of a 
copper system as conductive resin 12. Furthermore an electrode circuit 
pattern is formed also in the top face of the ceramic multilayer 
substrate 2, and fixing connection of two or more chips 3, such as a 
chip resistor, a chip capacitor, and a chip inductor, is made with the 
pewter etc. on the electrode pattern on top. The constant of a high 
frequency circuit is decided with the printing resistance 8 and the 
printing capacitor 9 which were formed between the layers of the ceramic 
multilayer substrate 2, and the passive component with which the 
compound resin ingredient layer 10 was buried and loaded, and the high 
frequency circuit constant for every high frequency semiconductor 
equipment is finely tuned with the chip 3 connected to the top face of 
the ceramic multilayer substrate 2. Moreover, although the top-face 
electrode pattern, printing resistance / printing capacitor formed 
between layers and the electrode pattern between layers, and the 
electrode pattern at the bottom are not illustrated by the ceramic 



multilayer substrate 2, in it, they have flowed electrically by the 
through hole which penetrates a ceramic multilayer substrate. 
[0018] The thickness of the compound resin ingredient layer 10 is 
decided with the height of the semiconductor device mounted and a 
passive component, and, in the case of a semiconductor device, in the 
case of thickness with a wire-loop height of +300 micrometers and a 
passive component, let resin thickness with a components height of +300 
micrometers be a standard. The electrode for external connection which 
consists of a conductor is formed in the compound resin ingredient layer 
rear face, and since the rear face is flat, conveyance in a process, 
handling, and mounting by the user are easy. Moreover, although the 
silica is used for the inorganic bulking agent as a compound resin 
ingredient layer 10 with the gestalt 1 of operation, it is also possible 
to replace a bulking agent with an alumina and to use possible 
[ choosing a packing material according to a required property ], when 
high heat dissipation nature is required. Heat dissipation will be 
possible enough by this. 

[0019] (Gestalt of the 2nd operation) The gestalt of operation of the 
2nd of the high frequency semiconductor equipment of this invention is 
explained below with reference to the sectional view of the high 
frequency semiconductor equipment shown in drawing 3 . 
[0020] Flip chip bonding of the different point from the gestalt of the 
1st operation shown in drawing 1 in drawing 3 is done by the bump 13 who 
used gallium arsenide power semiconductor device la, gallium arsenide 
semiconductor device lb of a switching device, and silicon semiconductor 
device Ic for circuit control as a metal core and the heart on the 
circuit pattern of the inferior surface of tongue of the ceramic 
multilayer substrate 2. The SBB (stud ball bonding) approach which used 
the gold streak is used for the bump 13, and the clearance between 
semiconductor devices la, lb, and Ic and the ceramic multilayer 
substrate 2 is about 40 micrometers. In addition, as an approach of 
following a bump, it plates around by using copper core material as the 
heart, and although there are the approach of pasting up with conductive 
resin, ACF (anisotropy conductivity film), a pewter ingredient, etc., 
the effectiveness that all are the same is acquired. As compared with 
the case where fix a semiconductor device to a substrate and it connects 
with a metal wire, mounting height can be made low at abbreviation 1/2. 
In the case of this gestalt, the thickness of the compound resin after 
the closure makes chip height of +300 micrometers a standard. Thus, if 
flip chip mounting of the semiconductor device is carried out on the 
ceramic substrate inferior surface of tongue, since it can approach, and 



a semiconductor device can be placed compared with the substrate 
connection by the metal wire and component mounting will be possible 
also for a substrate top face, the packaging density as the whole 
product improves. 

[0021] Furthermore, electrical circuit-effectiveness, such as an 
impedance fall by wire-length reduction and reduction of stray capacity, 
is also acquired. 

[0022] (Gestalt of the 3rd operation) The gestalt of operation of the 
3rd of the high frequency semiconductor equipment of this invention is 
explained below with reference to the perspective view seen from the 
rear face of the high frequency semiconductor equipment shown in the 
sectional view and drawing 5 of the high frequency semiconductor 
equipment shown in drawing 4 . 

[0023] A different point from the gestalt of the 2nd operation shown in 
drawing 3 in drawing 4 is agreed and formed in the part of the electrode 
14 for heat dissipation which formed the interlayer connection structure 
beer hall 21 in the location [ directly under ] of gallium arsenide 
power semiconductor device la which is power amplification, and was 
formed in the lower front face of the compound resin ingredient layer 10. 
As shown in drawing 5 , the electrode 14 for heat dissipation of a 
larger area than two or more electrodes 4 for external connection and 
the electrode 4 for external connection is formed in the lower front 
face of the compound resin ingredient layer 10, and thereby, heat 
dissipation from electrode gallium arsenide power semiconductor device 
la can be effectively performed through the interlayer connection 
structure beer hall 21. The electrode 14 for heat dissipation serves as 
the grand electrode, and can aim at touch-down of ground potential 
enough as high frequency semiconductor equipment. 

[0024] Interlayer connection structure beer hall 21 path can be suitably 
chosen from ISOmicrometerphi to 500micrometerphi, and carries out one in 
all piece - plurality formation at the chip size of gallium arsenide 
power semiconductor device la. Although the interior is filled up with 
high temperature conduction resin 22, the same effectiveness is acquired 
even if filled up with the conductive resin 12 used for the interlayer 
connection structure beer hall 11 for connecting the electrode 4 for 
external connection and the electrode pattern of ceramic multilayer 
substrate 2 inferior surface of tongue which were formed in the lower 
front face of the compound resin ingredient layer 10. Thereby, when 
generation of heat of a component by which flip chip bonding was carried 
out is a large power semiconductor device, heat dissipation from a semi- 
conductor can be performed enough. 



[0025] (Gestalt of the 4th operation) The gestalt of operation of the 
4th of the high frequency semiconductor equipment of this invention is 
explained below with reference to the sectional view of the high 
frequency semiconductor equipment shown in drawing 6 . 
[0026] The ceramic multilayer substrate 2 (the 1st substrate) which is 
not contracted [ the printing resistance 8 by which printing formation 
was carried out with the paste ingredient containing a metal in the 
gestalt of the 4th operation, and / by which built the printing 
capacitor 9 in the inner layer, and low-temperature baking formation was 
carried out ], Semiconductor device Ic of the silicon the gallium 
arsenide semiconductor devices la and lb, such as power amplification 
and a switch, and for circuit control has the structure pasted up and 
unified with the gestalt said whose compound resin ingredient layer 10 
is pinched with the alumina substrate 32 (the 2nd substrate) by which 
flip chip mounting was carried out. Into said compound resin ingredient 
layer 10, the beer hall 11 for connecting electrically the ceramic 
multilayer substrate 2 and the alumina substrate 32 is formed, and the 
interior is filled up with conductive resin 12. Beer hall 11 path has 
filled up the paste of a copper system with 200 micrometers into the 
interior. Although not illustrated in the alumina substrate 32, it has 
the penetration through hole for connecting electrically the surface 
electrode pattern, the electrode 4 for external connection, and the 
electrode 14 for heat dissipation of the alumina substrate 32. 
[0027] Since problems, such as exfoliation by the difference in 
coefficient of linear expansion, are lost by this in order to use a 
compound resin ingredient for adhesion of two or more substrates, and 
the semiconductor device is built in in the glue line, improvement in a 
component-mounting consistency, a mechanical property-proof, and damp- 
proof improvement are achieved. 

[0028] (Gestalt of the 5th operation) The gestalt of operation of the 
5th of the high frequency semiconductor equipment of this invention is 
explained below with reference to the sectional view of the high 
frequency semiconductor equipment shown in drawing 7 . A different point 
from the gestalt of the 4th operation shown in drawing 6 in drawing 7 
can radiate heat from a component directly to an alumina substrate, when 
heat dissipation of power amplification etc. fixes required gallium 
arsenide power semiconductor device la with high temperature conduction 
adhesives and connects with the alumina substrate 32 with the metal wire 
5 among the semiconductor devices mounted on the alumina substrate 32. 
Although the effectiveness of fixing a direct component on an alumina 
substrate is large, the heat dissipation effectiveness of leading a 



metal wire is also accepted. When generation of heat of a component is 
large, it becomes an effective gestalt especially. 

[0029] (Gestalt of the 6th operation) The gestalt of operation of the 
6th of the high frequency semiconductor equipment of this invention is 
explained below with reference to the sectional view of the high 
frequency semiconductor equipment shown in drawing 8 . A different point 
from the gestalt of the 5th operation shown in drawing 7 in drawing 8 
closes the perimeter of gallium arsenide power semiconductor device la 
by which connection was carried out with the metal wire 5 on the alumina 
substrate 32 with the liquefied epoxy resin 6, before pasting up the 
ceramic multilayer substrate 2 and the alumina substrate 32 through the 
compound resin ingredient layer 10. An epoxy resin 6 is [ that there 
should all just be an amount of wrap extent about power semiconductor 
device la and the metal wire 5 ] good to choose thixotropic high resin 
in consideration of the resin breadth in the case of epoxy resin 
hardening. In case this pastes up the ceramic multilayer substrate 2 and 
the alumina substrate 32 through the compound resin ingredient layer 10, 
the stress concerning a semiconductor device and a metal wire can be 
eased, defects, such as a failure by the metal wire and an open circuit, 
die, and the assembly yield can be improved. Furthermore, the epoxy 
resin which closed said semiconductor device can be used as a spacer of 
the 1st ceramic substrate and the 2nd ceramic substrate, and it can use 
for adjustment of the gap between substrates in that case. 
[0030] (Gestalt of the 7th operation) The gestalt of operation of the 
7th of the high frequency semiconductor equipment of this invention is 
explained below with reference to the sectional view of the high 
frequency semiconductor equipment shown in drawing 9 . A different point 
from the gestalt of the 2nd operation shown in drawing 3 in drawing 9 
has the crevice in the lower side of the ceramic multilayer substrate 2, 
semiconductor devices la, lb, and Ic and a passive component are carried 
in the crevice, and the electrode 4 for external connection is formed in 
the part surrounding the crevice of the lower side of the ceramic 
multilayer substrate 2. In addition, the continuation of a semiconductor 
device and the electrode pattern of the ceramic multilayer substrate 2 
may be a metal wire. Moreover, you may be structure without the 
electrode 14 for heat dissipation, and the interlayer connection 
structure beer hall 21. When a semiconductor device and the passive 
component loading section are a crevice, it becomes easy to embed a 
compound resin ingredient layer. 
[0031] 

[Effect of the Invention] According to the high frequency semiconductor 



equipment of this invention, since a semiconductor device and a passive 
component are mounted in the ceramic substrate lower part, a substrate 
inferior surface of tongue can be utilized as mounting area, and 
packaging density can be improved. Moreover, by embedding said component 
by compound resin, dependability, such as a mechanical property-proof 
and moisture resistance, can be improved. Furthermore, by embedding the 
compound resin which has an electrode for external connection in an 
inferior surface of tongue so that an electrode surface may become flat, 
conveyance of a product and handling become easy and mounting nature' s 
in a user improve. 

[0032] Furthermore, according to the high frequency semiconductor device 
of another invention, since a semiconductor device is connected to a 
substrate by the flip chip by the bump, the impedance fall, the stray 
capacity reduction, and the reduction in the back of improvement in 
packaging density and a package by flip chip mounting by wire-length 
reduction are realizable. Since a semi-conductor is furthermore mounted 
in the inferior surface of tongue of a ceramic substrate, component 
mounting becomes possible also on the substrate top face, and it becomes 
possible to raise the packaging density as the whole product more. 
[0033] Furthermore, according to the high frequency semiconductor 
equipment of another invention, when heat dissipation is required, one - 
two or more interlayer connection structures filled up with the high 
temperature conduction resin ingredient can be established directly 
under a semiconductor device, and the structure where it filled up with 
the high temperature conduction resin ingredient between the 
semiconductor device front face and the electrode for external 
connection can perform heat dissipation from a semi-conductor by which 
flip chip bonding was carried out to a semiconductor device. 
[0034] Furthermore, according to the high frequency semiconductor 
equipment of another invention, according to the electrical 
characteristics and the thermal property that the 1st ceramic substrate 
and 2nd ceramic substrate are required, and a mechanical property, it 
can use properly, the laminating of the substrate can be carried out 
through compound resin, and a small substrate package can be offered. 
Since a compound resin layer intervenes between substrates even when the 
coefficient of linear expansion of the 1st substrate and the 2nd 
substrate differs, a package with the high dependability which absorbs 
the difference can be offered. Moreover, since a semiconductor device 
and a passive component are mounted between the 1st substrate and the 
2nd substrate, component mounting can be possible on the 1st substrate, 
and packaging density can be improved. Furthermore, dependability, such 



as a mechanical property-proof and moisture resistance, can be improved 
by embedding said component by compound resin. 

[0035] Furthermore, according to the high frequency semiconductor 
equipment of another invention, since the semiconductor device is 
mounted in the 2nd substrate with a flip, thickness of the resin layer 
between the 1st substrate and the 2nd substrate can be made thin. 
Moreover, improvement in the packaging density by the fall of the 
impedance of the semiconductor device mounted in the 2nd substrate, 
stray capacity reduction, and flip chip mounting is realizable. Since a 
semiconductor device is furthermore mounted between the 1st ceramic 
substrate and the 2nd ceramic substrate, component mounting becomes 
possible also on the 1st substrate top face, and the packaging density 
as the whole product can be raised more. 

[0036] Furthermore, according to the high frequency semiconductor 
equipment of another invention, among the semiconductor device of the 
2nd substrate, when heat dissipation fixes a required component with 
high temperature conduction adhesives and connects with a substrate with 
a metal wire, heat can be directly radiated from a component to the 2nd 
ceramic substrate. When generation of heat of a component is large, it 
becomes an effective gestalt especially. 

[0037] Furthermore, since the perimeter of a semiconductor device by 
which connection was carried out with the metal wire on the 2nd ceramic 
substrate is closed with the epoxy resin according to the high frequency 
semiconductor equipment of another invention, in case the 1st ceramic 
substrate and 2nd ceramic substrate are pasted up with a compound resin 
ingredient, the stress concerning a semiconductor device and a metal 
wire can be eased, defects, such as a failure by the metal wire and an 
open circuit, die, and the assembly yield can be improved. Furthermore, 
the epoxy resin which closed said semiconductor device can be used as a 
spacer of the 1st ceramic substrate and the 2nd ceramic substrate, and 
it can use for adjustment of the gap between substrates in that case. 
[0038] Furthermore, according to the high frequency semiconductor 
equipment of another invention, the compound resin ingredient layer 
which consists of an epoxy resin and inorganic packing is formed in the 
crevice of the ceramic substrate which has a crevice in the lower part. 
Since the lower part of the compound resin ingredient layer has a flat 
configuration, it is buried, the semiconductor device and passive 
component which were connected to the ceramic substrate are carried in 
the interior of said compound resin ingredient layer and it has an 
electrode for external connection into parts other than said crevice. 



restoration of the compound resin ingredient layer to a crevice becomes 
easy. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The sectional view showing the high frequency semiconductor 
equipment in the gestalt of operation of the 1st of this invention 
[Drawing 2] The perspective view showing the high frequency 
semiconductor equipment in the gestalt of operation of the 1st of this 
invention 

[Drawing 3] The sectional view showing the high frequency semiconductor 
equipment in the gestalt of operation of the 2nd of this invention 
[Drawing 4] The sectional view showing the high frequency semiconductor 
equipment in the gestalt of operation of the 3rd of this invention 
[Drawing 5] The perspective view showing the high frequency 
semiconductor equipment in the gestalt of operation of the 3rd of this 
invention 

[Drawing 6] The sectional view showing the high frequency semiconductor 
equipment in the gestalt of operation of the 4th of this invention 
[Drawing 7] The sectional view showing the high frequency semiconductor 
equipment in the gestalt of operation of the 5th of this invention 
[Drawing 8] The sectional view showing the high frequency semiconductor 
equipment in the gestalt of operation of the 6th of this invention 
[Drawing 9] The sectional view showing the high frequency semiconductor 
equipment in the gestalt of operation of the 7th of this invention 
[Drawing 10] The sectional view showing conventional high frequency 
semiconductor equipment 
[Description of Notations] 



la Gallium arsenide power semiconductor device (power amplification 
component) 

lb Gallium arsenide semiconductor device (switching device) 
Ic The semiconductor device for circuit control 

2 Ceramic Multilayer Substrate (1st Substrate) 

3 Chip 

4 Electrode for External Connection 

5 Metal Wire 

6 Potting Resin 

7 Metal Cap 

8 Printing Resistance 

9 Printing Capacitor 

10 Compound Resin Ingredient Layer 

11 21 Interlayer connection structure beer hall 

12 Conductive Resin 

13 Metal Bump 

14 Electrode for Heat Dissipation (Grand Electrode) 
22 High Temperature Conduction Resin 

32 Alumina Substrate (2nd Substrate) 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an electronic component wherein 
strength to deflection at the time of circuit board mounting is 
improved. 

SOLUTION: This component 10 has a laminate 11 formed by laminating a 
plurality of insulating sheets in the state that a circuit element is 
interposed in the inside. A recessed part 13 is formed in the almost 
central part of a mounting surface 12 of the laminate 11, and a first 
surface 12a and a second surface 12b which is recessed as compared with 
the first surface 12a are formed. That is, the first surface 12a of the 
mounting surface 12 is formed in almost a square- shape along the outer 
periphery of the mounting surface 12. External electrodes 14 are formed 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an electronic device in which the 
deflection strength is enhanced and the number of external electrodes 
can be increased. 

SOLUTION: The electronic device 1 comprises a ceramic substrate 11, a 
recess 13 made in the side face of substrate 11, an external electrode 
12 formed in the recess 13, and a wiring pattern formed on the surface 
of substrate 11. The external electrode 12 is formed to project from the 
bottom face of substrate 11. 



LEGAL STATUS 

[Date of request for examination] 



[Date of sending the examiner' s 
decision of rejection] 

[Kind of final disposal of 
application other than the 
examiner' s decision of rejection or 
application converted registration] 

[Date of final disposal for 
application] 

[Patent number] 

[Date of registration] 

[Number of appeal against 
examiner' s decision of rejection] 

[Date of requesting appeal against 
examiner' s decision of rejection] 

[Date of extinction of right] 

NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. ^^^^ shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] Electronic parts characterized by consisting of external 
electrodes of the side face of the substrate which consists of a ceramic, 
and this substrate, or a base formed in either by projecting from the 
substrate by the base side of said substrate at least. 
[Claim 2] The external electrodes formed in the base of said substrate 
among said external electrodes are electronic parts according to claim 1 
characterized by extending toward a base side from the interior of a 
substrate, and being projected and formed from a substrate by the base 
side. 

[Claim 3] Said external electrodes are electronic parts according to 
claim 1 characterized by being formed using contraction being smaller 
than contraction of said substrate in the baking process which is one of 
the production processes of said electronic parts. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to ceramic electronic 

parts in detail about electronic parts. 

[0002] 

[Description of the Prior Art] The conventional electronic parts are 
explained using drawing 4 and drawing 5 . As shown in drawing 4 , the 
conventional electronic parts 3 consist of the substrate 31 which 
consists of a ceramic, a crevice 33 formed in the side face of a 
substrate 31, an external electrode 32 formed in the crevice 33, and a 
circuit pattern (not shown) formed in the front face of a substrate 31. 
Moreover, as shown in drawing 5 , other conventional electronic parts 4 
consist of the substrate 41 which consists of a ceramic, a crevice 43 
formed in the side face of a substrate 41, an external electrode 42 
formed in the wall surface of a crevice 43, and a circuit pattern (not 
shown) formed in the front face of a substrate 41. 

[0003] In addition, the crevice 33 of a substrate side face is filled up 
with a conductor, the external electrode 32 of electronic parts 3 is 
formed in it, and the external electrode 42 of electronic parts 4 is 
formed in the wall surface of a crevice 43 of plating. 
[0004] Although especially the manufacture approach of the above- 
mentioned conventional electronic parts 3 and 4 is not illustrated, 
after forming [ in the case of electronic parts 3 ] a through hole in 
the case of a beer hall and electronic parts 4 and forming a circuit 
pattern in two or more green sheets which consist of a ceramic 
ingredient, a green sheet is accumulated and stuck by pressure to them, 
and a green sheet is cut to them so that a beer hall and a through hole 



may be exposed. In addition, in case electronic parts 3 are manufactured, 
the beer hall is beforehand filled up with conductive paste by 
approaches, such as printing. And the cut each part article is 
calcinated and electronic parts 3 and 4 are manufactured. 
[0005] 

[Problem (s) to be Solved by the Invention] However, in the conventional 
electronic parts 3 and 4, the external electrodes 32 and 42 are soldered 
to the printed circuit board (not shown) which mounts electronic parts 3 
and 4, and it is fixing to it. Since the base and printed circuit board 
of electronic parts 3 and 4 have touched at this time, if bending arose 
in a printed circuit board, since the stress by bending would get across 
to electronic parts 3 and 4 directly, the problem that a crack etc. 
arose was in electronic parts 3 and 4. Moreover, the external electrodes 
32 and 42 formed in the substrate side face of electronic parts 3 and 4 
had a limit in the number of the external electrodes which need to 
enlarge an electrode surface product in order to guarantee electrode 
reinforcement, therefore can be formed. 

[0006] Therefore, the object of this invention improves bending 
reinforcement and is to offer the electronic parts which can increase 
the number of external electrodes. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned 
object, in the electronic parts of this invention, it is characterized 
by consisting of external electrodes of the side face of the substrate 
which consists of a ceramic, and this substrate, or a base formed in 
either by projecting from the substrate by the base side of said 
substrate at least. 

[0008] Moreover, the external electrode formed in the base of said 
substrate among said external electrodes is prolonged toward a base side 
from the interior of a substrate, and is characterized by being 
projected and formed from a substrate by the base side. 
[0009] Furthermore, said external electrode is characterized by being 
formed using contraction being smaller than contraction of said 
substrate in the baking process which is one of the production processes 
of said electronic parts. 

[0010] The effect of the stress by the bending of a printed circuit 
board which mounts electronic parts is buffered with the projecting 
external electrode by this, and bending reinforcement improves. 
[0011] Moreover, since electrode reinforcement improves when the 
external electrode formed in the base by projecting is extended from the 
interior of a substrate, the diameter of an external electrode can be 



made thin, the area which an external electrode occupies on a substrate 
base can become small, and, therefore, the number of external electrodes 
can be made to increase. 

[0012] Furthermore, when making an external electrode project using the 
difference of contraction of a substrate and an external electrode, the 
time and effort which fabricates the part into which an external 
electrode projects at another process can be saved. 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of 
this invention is explained to a detail using drawing 1 and drawing 2 . 
In drawing 1 , electronic parts 1 consist of the substrate 11 which 
consists of a ceramic, a crevice 13 formed in the side face of a 
substrate 11, an external electrode 12 formed in the crevice 13, and a 
circuit pattern (not shown) formed in the front face of a substrate 11. 
At this time, by the base side of a substrate 11, it projects and the 
external electrode 12 is formed from a substrate 11, as shown in drawing 
1 . 

[0014] Moreover, in drawing 2 , electronic parts 2 consist of a 
substrate 21 which consists of a ceramic, an external electrode 22 with 
which base formation of the substrate 21 was carried out, and a circuit 
pattern (not shown) formed in the front face of a substrate 21. At this 
time, as shown in drawing 2 (b), the external electrode 22 is prolonged 
toward a base side from the interior of a substrate 21, on the base, 
projects and is formed. 

[0015] Next, the manufacture approach of the electronic parts of this 
invention is explained using drawing 3 . In addition, it explains to a 
side face and a base as electronic parts for what has an external 
electrode. 

[0016] As shown in drawing 3 (a), two or more green sheets 51a and 51b 
which consist of a ceramic ingredient are prepared. Among these, beer 
hall 52b of the shape of a rectangle for beer hall 52a of the circle 
configuration for the external electrode formed in a base and the 
external electrode formed in a side face is formed in green sheet 51b, 
and beer halls 52a and 52b are filled up with conductive paste by 
approaches, such as printing. Moreover, green sheet 51a is not located 
in the top face of electronic parts, and a beer hall is not formed in 
the front face of green sheet 51a, but a circuit pattern (not shown) is 
formed. And green sheets 51a and 51b are accumulated, it cuts in the 
alternate long and short dash line section shown in drawing 3 (b), each 
cut block 53 is calcinated, and the electronic parts 50 shown in drawing 
3 (c) are manufactured. In order for an external electrode to project in 



a base side from a substrate at this time, contraction of the conductive 
paste by baking should be just smaller than contraction of a green sheet. 
Control of contraction of conductive paste is performed by making the 
content of the metal particles used for conductive paste fluctuate, or 
adding an additive to conductive paste. Moreover, accommodation of the 
fill of the conductive paste with which a beer hall is filled up, i. e. , 
the count which prints conductive paste to a beer hall, is adjusted as 
an option, and the pack density of the conductive paste in a beer hall 
can be changed, and the degree of contraction of the conductive paste by 
baking can also be adjusted. 

[0017] Thus, lifting of bending reinforcement at the time of mounting 
the formed electronic parts on a printed circuit board was checked by 
experiment. The experiment approach carries with soldering the 8x5x2mm 
electronic parts which have an eight-place external electrode in a side 
face, applies a pressure to a 10cm square printed circuit board center 
section from the center-section background of a printed circuit board, 
and sags a printed circuit board. And a printed circuit board until the 
soldering section is damaged or a crack arises in electronic parts 
measures the die length which bent in the direction of a front face from 
the rear face. The die length which sagged the printed circuit board by 
the time it became large, and the soldering section was damaged or a 
crack also produced the stress by the bending of a printed circuit board 
which joins electronic parts in electronic parts so that the die length 
which sagged the printed circuit board is large at this time corresponds 
with the stress applied to electronic parts. For this reason, it 
expresses that the bending reinforcement of electronic parts is so large 
that the die length by which the printed circuit board was bent becomes 
large. The result of an experiment is shown in a table 1. Moreover, the 
die length to which the external electrode projects in the base side of 
a substrate was written together to reference, and the experimental 
result about the bending reinforcement of the conventional electronic 
parts was also described in it. 
[0018] 
[A table 1] 
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0. 9 
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2 0 


1. 8 
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5 0 


2. 5 
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1 0 0 


3. 0 
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3 0 0 


3. 5 
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5 0 0 


4. 0 



[0019] it is shown in a table 1 — as — the bending reinforcement of 
the conventional article of sample No. 1 — comparing — sample No. 2 to 
No. 6 — bending reinforcement is improving altogether. However, since 
contraction by baking of conductive paste and a green sheet differs 
greatly when the projecting die length exceeds 500 micrometers, a crack 
becomes easy to be generated and is not practical to the interface of an 
external electrode and a ceramic substrate. 

[0020] Thus, by making an external electrode project from a base by the 
base side of a substrate, it bends, so that the die length to which the 
bending reinforcement of electronic parts improves and projects becomes 
large, and reinforcement also becomes large. 

[0021] In addition, the electronic parts concerning this invention are 
not limited to the gestalt of said operation, and the metal used for an 
electrode can be variously changed according to applications, such as 
copper and silver. 
[0022] 

[Effect of the Invention] As mentioned above, in the electronic parts by 
this invention, by the base side of electronic parts whose effect of the 
stress by the bending of a printed circuit board which mounts electronic 
parts is a component side, it is buffered with the external electrode 
which projected from the base, and the bending reinforcement of 
electronic parts improves. 

[0023] Moreover, when the external electrode formed in the base by 
projecting is extended from the interior of a substrate, electrode 
reinforcement can improve, the diameter of the part external electrode 
can be made thin, the area which an electrode occupies on a substrate 
base can become small, and, therefore, the number of external electrodes 
can be made to increase. 

[0024] Furthermore, when making an external electrode project using the 
difference of contraction of a substrate and an external electrode, the 
time and effort which fabricates the part into which an external 
electrode projects at another process can be saved. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) which shows the structure of the electronic parts 
concerning one operation gestalt of this invention is a perspective view, 
and (b) is an A-A line sectional view. 

[Drawing 2] (a) which shows the structure of the electronic parts 
concerning other operation gestalten of this invention is a perspective 
view, and (b) is a B-B line sectional view. 

[Drawing 3] It is the explanatory view showing the manufacture approach 
of the electronic parts of this invention. 

[Drawing 4] (a) which shows the structure of one example of the 
conventional electronic parts is a perspective view, and (b) is a C-C 
line sectional view. 

[Drawing 5] (a) which shows the structure of other examples of the 
conventional electronic parts is a perspective view, and (b) is D-D line 
sectional view. 
[Description of Notations] 
1, 2, 50 Electronic parts 

11 21 Substrate 

12 22 External electrode 
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(54) MULTILAYER PRINTED CIRCUIT BOARD 




(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a multilayer printed circuit board 
which can be improved in flexural strength. 

SOLUTION: A multilayer printed circuit board 10 is constituted of a 
substrate 11 which is formed by laminating a plurality of ceramic 
dielectric sheets lla-lld upon another, outer electrodes 12 which are 
formed so that the electrodes 12 may be protruded to the backside of the 
substrate 11, mounting electrodes 13 which are formed on the backside of 
the substrate 11 and respectively connected to the outer electrodes 12, 
and a circuit pattern 14 formed on the surface of the substrate 11. The 
conductor patterns 15 on the dielectric sheets lla-lld are connected to 
each other through via hole electrodes 16. The outer electrodes 12 are 
formed by extending the via hole electrodes 16 which are formed in the 
lowest dielectric sheet 11a toward the backside of the substrate 11 from 
the inside of the substrate 11 and protruding the electrodes 16 to the 



backside of the substrate 11. In addition, electronic parts 17 are 
connected to the circuit pattern 14 formed on the surface of the 
substrate 11 by soldering. 

LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner' s 
decision of rejection] 

[Kind of final disposal of 
application other than the 
examiner' s decision of rejection or 
application converted registration] 

[Date of final disposal for 
application] 

[Patent number] 

[Date of registration] 

[Number of appeal against 
examiner' s decision of rejection] 

[Date of requesting appeal against 
examiner' s decision of rejection] 

[Date of extinction of right] 



(19) 02tcffl#wjt (jp) (12) i8t H 4^ $K CA) inmnthm'ji:mm^ 

#M¥10-261874 

(43)^18 B ^^£10^(1998) 9 ^29 H 

(5i)intcL° m&mn f i 

H 0 5 K 3/46 H 0 5 K 3/46 Z 

N 



m^m^ 7fe«d« ««js®ic2 OL (^ 5 M) 



(.21) mm^^ 



!^0¥9 - 65775 



5p^K9^(1997) 3^19B 



(71)tilJ^A 000006231 

SCtSfl^fiWlKrlJ^^W-T S26#10-^ 



(54) mmoi^m ^mm^WR 



i>WMcc7Mmi^>' ~ h ( 1 1 a~i 1 d ) ^mmLxm 
ti. is-f-gprnffi 1 2 izi§m^tLi>m^mm ist. mm i 

^LT. ^mmWi^—h I 1 a— 1 1 d±cO^#:yN° 




Ml 



13 12 4 3 



(2) 



WSW- 10-261874 



mmm^mnmtsmmza^imt. mamcD^j'-^^ < t 
1 i^zmmc^^mmmAm. 

[00 0 1] 

mzm^ ■ m{m^izm^^^tii>^mm^ 

[0002] 

mm^i^—V ( 5 1 a~5 1 d) ^WSL-CffM^ii-S 

i^m^h. ^LT. ^cr,mm.5 icomm^izm^ 
i,iA.tz5 9§:m^^rmM-t^ztiz^r)^ ^mm 

5 0 ifiy U >- 5 7 ^x-l. « 
[0003] 

WLi<zm^~th m^z . ^mmumsL<^mm ty°^)yhw& 
fz^mz^hmtiii^^mn^wmzm.mi^i^'o . ^mm 

[0 0 04] 43t. ^Ji[lIS&*KSrll^-r-I.TU:^h* 
■It S ^ i; # =Sc-V -> i; V -> a raSt) S=> o 

[0005] -^mm. icT) j; a ^r^m'^.^iis^-r 
ifx% h^mm^w^^w^^h smt-t^ . 

[0006] 



[0007] tfz. mmmRiiK 'y^£< t hm^Ltzm 
mmnm ^ k d mt^mmz ihrn^mt. tmrnco'^-^j: 

[0008] ^^mi^^-^-mmsmmi/zxizif . 9\-mmM 
ti^mmiommi,zii\.^x£>R^^i^^iiitx\'^^fziib. 

c^mm trvyhmmt (^rsiz^mt^^-r^ . 

[0009] 

mmcommcomm} ot. mmi:m?i^Lx^mm(^m 
mm^mm-t^. nit. ^^mmco^mm^mmMi 

•y9i}^^^^WB.(^n'm^i^—h ( 1 1 a~l 1 d ) Sr 

mmLxmss.^tL^mm.1 1^. ai^i icomrni^zmm 
-thXo i>zmm,^ti^n-3VM 1 2 i: . 1 1 comm 



1 3 



[0010] zcom. ^mm^i^— m i a~ 1 1 d± 

mm^ti^. zcom. mTmcr)mmi^i^-h 1 1 at^jg 

mzmTb^-oxmi/. mui l<r)mm^zmtii■ti>^ltl>zx 
0 . b'T * -ji^mm 1 6 t,zmm Lx^vmmM 1 2 

[0 0 1 1 ] i.fz. S^l lcD^Htc?^|5)c$ix-g>|lIg&M° 

^~y 1 4 tc{4, tt^gfi^it 1 7 *i•(4^/^#^tt; J; OSM 

[ 0 0 1 2 ] ^ LT , 0 ^mm.co^mmmmm 

io<7)||gmsi3^, y°'jyhmm.i±co^yr2 
tc. (4^/^3trfflv^■rEI^-r^^i;^:J; 0. ^SHS&a 

1 0 ^-T vyhmmi izmm^ix^ . 

[0013] mz. ^MUlf&^K 1 oo«^:^atov^ 

1 5l:ffM-r.&. ^ciS. ^#;^\°^'->l 5c7) 

i ^ t i D b'T;^-;P-mffi 1 6/6i?gB!c§ 
tL. #-7if-ifm#:>'-h±c7)##:yN-^'->'i Sifi^co 

b'r4^-;l^«ffi 1 6tcj;'9ffiM§tL^^i:i:^r^, 
[ 0 0 1 4 ] J^:V^-C. ■ea^.iO^IiccOVtf— 

h <7)mfS,i&mmx 'oi>4^^<^hzbi,zx'o. 



(3) 



WSW- 10-261874 



1 2&ffMf-"g.» ik^^^T. *fi-3mmi 2i,zmm&it^m 

[00 15] m^n^—yi 5at/'b-r4^-;l-m 

miet^^mi^^-^^hit. Cu. Ag. Ag/P 
Pd. Pt. Ni. AutC-ft^§n^70 — 9 0% 
1 0'-3 0%c7)'7-X (fafliii^^fiJc^a 

-^!r^3 ) t x-mfs.^tii . mz , v^f-if m*^- b ^: t- 

[0016] icOJ; ^ t LT^^ixf^^iilllf&SiKl 



vyh mm.fp^iz . Kffi<7) 8 ^ mtc?hsi5«ffi 1 2 

1 3 Srflx I. 8 X 5 X 2 mmtO^SEIiflSM 1 
[ 0 0 1 7 ] ^ LT . «^fi#^tgP;^)^6SaL/c D . ^ 



1 0 i^zmhhy'u y hmm.<:ofzh^izxhmt\ 

i^Jz^K^K). T^jyhmWL^fzht'itfzM^it. 

m.1 ocr)tzh7m.Wfiz^v^:zh'&m-t. 

[00 18] 

imi ] 





(Am) 


Hirfcft^ (mm) 


1 


2 0 


1. 8 


2 


5 0 


2, 5 


3 


1 0 0 


3. 0 


4 


3 0 0 


3, 5 


5 


5 0 0 


4, 0 


6 1 


0 


0. 9 



[ 0 0 1 9 ] 1 Ti^^j . mnn o . ecotft^ffaCT/fzh^ 
mm^zit-^x . mmN o . i -mmN o . 5 co^^mmm 

(D-t^X X'fzt>^mm^\^±. t T ^ S -r i: . fz 

KKl l*^^><7)5iaj*i: LT{4. 20 — 500/xm;i« 



[0020] _h^Lj^c:ii 1 ^mmm<^^mmmmwnzi. 

tiiif. ^[■mmm^mmymm-^^^^in^'^x^^htzib. 



mt7°vyh 



^mm^xi^^m^'t^y'v yhxucofzi^^izx 
^mm^mm.cr>fzh^^m.^^±.^^h z t h . 
[002 1 ] tfz. ^mm^m^^Tvyhmmi 



4* 



m\ii±^'±^zt^^x^^. 

[0 02 2] ^^IZ. KM*^^)S^mLTV^§^'|-g|I«ffit 

[0023] Sl2tC. *^BI^<?)#S[1]S»K<50||2C7)SI 
J&^^>^--g.tIifc«Ofifl:#;^-h ( 2 1 a--2 1 d ) 

Lxm^^ti^xm2 lb. xm.2icommiz^iii-t^ 

X o i,zwm^tih9hMm2 2b. mm.2 1 cr>mmi,zm 
m^ti. ^[•^mm2 2i^zi^^ti:hmmmm23t. a 
m.2 i<7)m.mizms^iti^m^^'<^~y2 4:t:^^t:>mfS. 

[0 0 24] ZCOm. ^mMf^y—h2 1 a~2 1 d± 

<7)m'i^'>^:^—y2 5(i. t:'r4^— 7Pfl:ffi2 ex^tt^'ti 

mm^ti^. zcm. *TSiot^«*i^- b 2 1 ai,zm 

fS.^tii>'t:T^^—juwM2 etiK ms.2 icofH^^^^m 

mdzii^li^^'oxmif^ mm2 l<^mMliZ^iiii-^Ztl,zJ;: 
K) 9mVM 2 2 ifiBfS. ^ ti^. 
[002 5] tfz. ^c^M^VM22 SrKDHtffflFJt 

tc. mm2 i^iam2 7imx.^ ^coa^2 7co^m2 

8 tC^'hSUmffi 2 2l,zmm^ti^M^VM2 3i/mj&^ix 

a^2 ico^ffitc?^^$ti^iiijf&vN°^'->' 

[0026] LT . j; 3 ^SJSi7)^aiI]S»^ 

2 0 cOHS^ffi 2 3 , TUyh^iKlJitO^y K2 
l<z. \tA.fz3^m\^xm^hZ):.\iZX'0 . 



M 1 Qifv' >J y hmu 1 t,zm^^tii> , 

[0027] ^siiii?&a«2 oo!8^:^^fcov^ 
mv-- f Srfflmf-s , JjcvT'f. ^"^y^y^Mi^i/zx 0 

#:yN°^'->'2 5Sr?l5jS-ri.» =5ri5. 2 



(4) 



WSW- 10-261874 



[0028] ^il(^<^MWL<7)'7'f-mMi^i^— 
^^^-t^TSLco^lz^-y h-t^. iX^-^T. 1 0 0 CIS 

[00 29] .Zc^M. ~^-f—mMi¥iy— V- 1 t-T4^-;P 

3^2 1^0i£!iSP2 7<O^H2 8t§^aiL. ^'hSPmffi2 2^ 
?^JS-r^« ^ri3. flgE2 7{i. za^9\-mVM2 2tii^ 

[0030] {hW'2 7<50^ffi2 &\>z9m'mM2 

2hmm^tihmMm2 3h-^j:hmiif.'^-:^h. mi 

tCiO, «HtceigP2 7l:fi;t. 'toeig|52 7 «:^H2 

8 tsi^«ffi 2 3^mti> ^mmmxm 2 0 36i»-r 

[003 1] ±aiC?)|g2(7)l|]S[fi^Jc7)^jg[IIif&^l:J;tL 



[0032] t fc. m^mm^a^^co^mco^iz^if^ 

^t,zl,±^ ^i^^XM<^MzXi?V~y(^miM-tfz 
[ 0 0 3 3 ] iriJ. ±m<^m 1 S.t^B2 (7)^M^J<7)^« 

wfm^mMi^mi>zm.<if^titz tr^^— ^pto-c 
[0034] tfz. mmmm:b\ -^^-mmmnm.^tL 



[0035] S ^,1:, m2(7)SIS6M£7)^Ji|nIS&^Ml:*3 



[0036] tfz. mmm&tiK a^coxmcoMzmf 



[0037] 

[||BB£^S&*] lt*Jlli?)#ii[lIS&*MtcJ;tL{i\ ^[-m 

m.m^m^mmmizmhi^'r. ^(omti^mtiiLfz*fm 
m<7)tchP)^mmt:\^±.^'^hzttf^x'^^. miz. mm 

[0 0 38] ±tz. ^SHiKK^^TUyhM^tl 



m^-thy u vw^<^tzib^\,zx^m}t)HtA,fzmt<z 

[0 03 9] ^h\,Z. HM*^^.§^mtTV^^J'f-g|I«ffit 



[0040] it5l<a2 £73^S[llKatetC itLjf. 

mi ] ^^m(D^mmmmm^zm^^m i c^jhm 

[02] *^BJ^0^MiaS&S^W^^Il2^0|^M 

mmxtih. 

10. 2 0 ^mmmu 
11 *M 



1 2 

1 3 

2 7 



(5) 



#BH^ 10-261874 



[Ell] [EI2] 




^21 



' 1 r 

56 58 59 



